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Background. Recent studies have sought to describe HIV infection and transmission characteristics around the world.
Identification of early HIV-1 infection is essential to proper surveillance and description of regional transmission trends. In this
study we compare people recently infected (RI) with HIV-1, as defined by Serologic Testing Algorithm for Recent HIV
Seroconversion (STARHS), to those with chronic infection. Methodology/Principal Findings. Subjects were identified from
2002–2004 at four testing sites in Sa˜o Paulo. Of 485 HIV-1-positive subjects, 57 (12%) were defined as RI. Of the participants,
165 (34.0%) were aware of their serostatus at the time of HIV-1 testing. This proportion was statistically larger (p,0.001)
among the individuals without recent infection (n = 158, 95.8%) compared to 7 individuals (4.2%) with recently acquired HIV-1
infection. In the univariate analysis, RI was more frequent in ,25 and .59 years-old age strata (p,0.001). The majority of
study participants were male (78.4%), 25 to 45 years-old (65.8%), white (63.2%), single (61.7%), with family income of four or
more times the minimum wage (41.0%), but with an equally distributed educational level. Of those individuals infected with
HIV-1, the predominant route of infection was sexual contact (89.4%), with both hetero (47.5%) and homosexual (34.5%)
exposure. Regarding sexual activity in these individuals, 43.9% reported possible HIV-1 exposure through a seropositive
partner, and 49.4% reported multiple partners, with 47% having 2 to 10 partners and 37.4% 11 or more; 53.4% of infected
individuals reported condom use sometimes; 34.2% reported non-injecting, recreational drug use and 23.6% were reactive for
syphilis by VDRL. Subjects younger than 25 years of age were most vulnerable according to the multivariate analysis.
Conclusions/Significance. In this study, we evaluated RI individuals and discovered that HIV-1 has been spreading among
younger individuals in Sa˜o Paulo and preventive approaches should, therefore, target this age stratum.
Citation: Bassichetto KC, Bergamaschi DP, Oliveira SM, Verri Deienno MC, Bortolato R, et al (2008) Elevated Risk for HIV-1 Infection in Adolescents and
Young Adults in Sa˜o Paulo, Brazil. PLoS ONE 3(1): e1423. doi:10.1371/journal.pone.0001423
INTRODUCTION
As of June 2006, Brazil was home to over 400,000 confirmed
acquired immunodeficiency syndrome (AIDS) cases, with nearly
62% reported in the Southeast region. Seventeen percent of these
cases were from Sa˜o Paulo, the most populous city in the country,
and the location of the present study. Our study, then, seeks to
better characterize the local and national epidemic through
investigation of recent infection in the Sa˜o Paulo Metropolitan
area, the epicenter of the Brazilian HIV/AIDS epidemic.
Despite fairly extensive national surveillance programs, the
Brazilian Ministry of Health has recently requested novel methods
to generate a more detailed map of the Brazilian epidemic [1]. To
that end, the current study utilizes an innovative testing strategy
known as Serological Testing Algorithm for Recent HIV
Seroconversion (STARHS). Unlike prevalence and case reporting
data, STARHS effectively differentiates between RI individuals,
defined by infection occurring on average within the previous 170
days, and those with longstanding or chronic infection [2,3]. This
method, therefore, allows us to construct a more explicit map of
the leading edge of the epidemic. Such information is critical to the
identification of populations currently most in need of prevention
efforts. In previous studies, STARHS successfully gathered
epidemiological data in other well-stabilized, urban epidemics of
San Francisco [4], and New York City [5], in the US, and Santos
[6,7] and Sa˜o Paulo [8,9], in Brazil.
While a better understanding of epidemiological dynamics in
Sa˜o Paulo may help alleviate regional HIV-1 transmission, it also
has global implications. The diversity of the Sa˜o Paulo epidemic in
terms of age, gender, and mode of transmission may provide
insight into other HIV epidemics with shared characteristics.
Additionally, the size and diversity of the Sa˜o Paulo epidemic
holds enormous potential for future studies. Identification of these
high-risk groups in Sa˜o Paulo should facilitate enrollment in future
studies evaluating a variety of preventative strategies including pre-
exposure prophylaxis, post-exposure prophylaxis, candidate HIV
vaccines, microbicides, and circumcision. Taken together, a more
detailed map of the Sa˜o Paulo epidemic will promote more
focused efforts to slow HIV transmission in a variety of settings as
well as aid the development of universally relevant prevention
strategies.
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The Sa˜o Paulo public health network provides fertile grounds
for the use of approaches that detect recent infections, including
the STARHS technique. It consists of an extensive network of
basic health care units that include HIV counseling and testing
sites (CTS) as well as sexually transmitted diseases (STDs) and
HIV/AIDS specialty units (SU) [10]. These specialized network
sites afford the unique opportunity to access a large cohort of
people who may have been recently infected. Additionally, the
nature of these sites allows us to gather detailed information on
behavioral, clinical, and social profiles. Finally, the geographical
breadth of this urban service network allows us to assess recent
infection in a diverse assortment of epidemiological profiles.
METHODS
Objectives
The present study seeks to better define the epidemiological
profiles of individuals presently acquiring HIV-1 infection in Sao
Paulo, Brazil.
Participants
This observational study included users of four service sites of the
SMS/SP (two SAE – Campos Elı´seos and Lapa; and two CTA –
Henfil and Pirituba) who tested HIV-1 positive, from May 2002 to
April 2004. During this period approximately 60 individuals were
identified as Recent Infection (RI), as defined by the original
protocol [11].
Description of Procedures
Serological Testing Blood was collected in vacuum tubes,
allowed to clot, and transported on the same day to the central
laboratory of the CSPPHD. Two enzyme immunoassays (EIA)
were run. Samples with two non-reacting EIA results were
considered negative. Those with indeterminate or reacting results
in one or two EIA assays were submitted to a confirmatory
Western-Blot assay. If the result was indeterminate or positive, the
volunteer was asked to donate a second sample for HIV-1 testing,
in accordance with Brazilian Ministry of Health Guidelines [12].
Any sample with a positive result obtained at the central
laboratory of the CSPPHD was flagged and an aliquot was
transported to the Retrovirology Laboratory at the Federal
University of Sa˜o Paulo. These samples were again analyzed
using the STARHS. Briefly, the samples were re-tested using the
Vironostika HIV-1 Microelisa System (BioMerieux, Raleigh, NC,
USA) EIA, which employs testing of a 1:20,000 dilution of the
specimen under modified incubation conditions. The Vironostika
negative control, CDC calibrator, CDC high positive control and
CDC low positive control were all diluted and incubated in the
same manner as the specimens described above. Samples were
initially screened (one well per sample) and all the controls were
run in triplicate. The sample optical density (OD) value was
standardized as follows: SOD = sample OD2average negative
control OD4average CAL OD2average negative control OD.
Samples with screening SOD below 2.0 were re-tested in triplicate
in a confirmatory test. The SOD was calculated using the median
OD of the triplicates. A sample with SOD below 1.0 in the
confirmatory mode was classified as an infection probably
acquired in the last 170 days. The result of STARHS was
transmitted to the four sites within 10 days after the blood was
drawn.
Since the sample could be submitted to a STARHS assay if it
were positive at the first round of testing, all the volunteers were
informed about the test and were offered the opportunity to sign
an informed consent authorizing it, if the standard immunoenzy-
matic assay resulted positive [11].
Volunteer enrollment At the returning visit of any subject
after the first blood was drawn, the test result and counseling were
offered at the four testing sites. If the subject tested positive for
HIV-1 antibodies, a second blood sample was taken to confirm the
first result, again in accordance with Brazilian Ministry of Health
Guidelines [12].
A subject identified as recently infected according to the
STARHS assay, the volunteer was offered the option to participate
in a protocol involving prospective clinical visits and blood
collection at the Outpatient Clinic of the Federal University of Sa˜o
Paulo. If the volunteer accepted, a second informed consent was
explained and offered, allowing participation in the protocol. A
rapid HIV-1 antibody test and a hematocrit were performed using
a fingertip puncture. Females were also asked for a urine sample
for a dipstick pregnancy test. Volunteers younger than 18 years
old, with a negative rapid test, a hematocrit below 28%, or who
were pregnant, were not enrolled in the study. The subjects were
then submitted to the second blood drawing for further tests, and
were asked to come to a scheduled visit at the Federal University of
Sa˜o Paulo within 15 days. CD4+ T lymphocyte counts, and
plasma viral load were also determined [11].
Data sources The source documents consisted of routine
questionnaires used in the participant sites. The data was
transcribed by a formula created specifically for this study,
including dates (birth and collection of blood), serological status
(HIV-1 and VDRL), results of test for recent infection, knowledge
of their serological status at time of collection, participating unit,
city and neighborhood of residence, demographics (gender, age,
education, occupation, marital status, race, family income),
behavior variables (drug use, type of exposure, sexual practices,
condom use), and risk variables (partner behavior, number of
partners, DST referred).
As an analytical resource, new variables were constructed from
selected characteristics (condom use, occupation, and partner risk),
combining information from the original questions with those
from field ‘‘observations’’, with the final goal of a more extensive
analysis. While ‘‘condom use’’ was initially considered a question
that approached use without exception, the field ‘‘observations’’
required the generation of three different categories: always (since
the initiation of sexual activity); currently always, but not in the
past/never and occasionally (since the initiation of sexual activity).
For ‘‘occupation’’, the variable ‘‘employment status’’ was created
with three categories: employed (any paying occupation), unem-
ployed/without pay (includes students, inmates, or homemaker),
and retired. After information became available for a large part of
participants, the variable ‘‘non-injection drugs’’ was created and
dichotomized into subcategories user and non-user. For the
categories related to the variable ‘‘partner risk’’, we used a
hierarchy of risk described in the consensus of the ‘‘Comiteˆ
Assessor de Vigilaˆncia Epidemiolo´gica do Programa Nacional de
DST/AIDS’’ [13].
Because we utilized data from another source document (and
did not generate the information prospectively), we evaluated their
quality by creating an informational completeness variable,
adapting recommendations given for the evaluation of information
systems published by the Centers for Disease Control and
Prevention, United States [14]. It reflected the amount of missing
information based in the common variables in all of the
questionnaires; it is expressed in percentage, varying between
0% and 100%; and subsequently classified in three categories
(,50%, 50–69.9%, .70%).
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Ethics
The study was approved by the Institutional Review Boards from
the Federal University of Sao Paulo and the Public Health
Department of the City of Sa˜o Paulo, and all the volunteers signed
the approved informed consent forms before enrollment.
Statistical Methods
We considered the dependent variable the type of infection (recent
and non-recent), whereas the remaining were considered explan-
atory or control variables. Due to the statistical significance found
between the age and recent infection, we opted to analyze the data
considering the age (in years) in three age groups (14–24.9; 25–
59.9, 60.0–70.0), with widespread data only for those with
evidence of significant statistical association based in p value
(recent infection, employment status, marital status, type of
exposure, injection drug use). For the association study we used
the Pearson Chi-squared test or Fisher’s exact test [15]. The
multivariate analysis was driven with a logistical regression model
beginning with the variables that exhibited p values ,0.20 in the
univariate analysis and subsequently excluded those that did not
contribute to the distinction of RI based on the maximum
likelihood-ratio test [16]. Epi Info [17] and Stata [18] programs
were used for the construction of the database and data analyses.
RESULTS
Data was compiled from 485 HIV-1 positive individuals who
visited four sites of the SMS/SP (49% - Henfil, 41% - Campos
Elı´seos, 6% - Lapa e 4% - Pirituba). Of this total, 57 (12%) of the
individuals were discovered to be recently infected with HIV-1.
The distribution of RI individuals according to service site was
different (p = 0.043): 16% (Henfil); 11% (Pirituba); 8% (Campos
Elı´seos) and 7% (Lapa). Of the participants, 88% resided in the
City of Sa˜o Paulo, 10% within the Greater Sa˜o Paulo and the
remainder (2%), in the State countryside or in another State.
In order to evaluate the quality of our questionnaire data, we used
an informational completeness index. An 85% median index of
informational completeness was documented (minimum of 23% and
maximum of 100%). In 69% of the questionnaires, this index was equal
to or greater than 70% and in 4% it was less than 46%. It was observed
that independent of the result of the serological test indicating recent
HIV-1 infection, the proportions of this index were similar (p = 0.112).
In the univariate analysis, we detected the existence of a statistical
association only between recent infection and age, with the greatest
portions of recently infected among the participants ,25 years-old
and those 60 years or older (p,0.001, Tables 1 and 2).
The majority of the participants in the study were male (78.4%),
in the 25–45 years-old age group (65.8%), white (63.2%), single
(61.7%), with family income of four or more times minimum wage
(41%), and distributed uniformly according to degree of education,
excluding the illiterate and those with completed university
degrees. For behavioral characteristics and risk of HIV-1 infection,
we observed that the majority reported sexual (89.9%) as exposure
type, and the most frequent sexual preference categories were
heterosexual (47.5%) and homosexual (34.5%). A little more than half
referred to the use of condoms sometimes with a similar distribution
in the multiple partners (49.4%) and HIV-1 positive partner (43.9%)
partner risk categories. Nearly 47% described 2–10 sexual partners
and 37.4% exhibited 11 or more. As far as drug use, 32.2% reported
non-injection drug use (alcohol, marijuana, cocaine and crack
cocaine). Approximately one-fourth exhibited reactive results for
VDRL indicating active or previous syphilis infection and 34.2%
reported some STDs in the past (syphilis, genital discharges, warts,
gonorrhea, herpes, and hepatitis, Tables 1 and 2).
Table 1. Participant characteristics and variable distribution in
the two groups, with corresponding p values.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Characteristic
Recent infection
Total p value(1)
Yes No
n % n % n (%)
Overall 57 11.8 428 88.2 485 (100)
Gender
Male 46 12.1 334 87.9 380 (78.4)
Female 11 10.5 94 89.5 105 (21.6) 0.646
485 (100)
Age (years)
14.0–19.9 4 28.6 10 71.4 14 (2.9)
20.0–24.9 20 24.4 62 75.6 82 (16.9) ,0.001*
25.0–44.9 31 9.7 288 90.3 319 (65.8)
45.0–59.9 0 - 55 100.0 55 (11.3)
60.0–70.9 2 13.3 13 86.7 15 (3.1)
485 (100)
Ethinicity
Caucasian 18 10.6 152 89.4 170 (63.2)
African descent 2 6.9 27 93.1 29 (10.8) 0.290
Mulatto 7 10.3 61 89.7 68 (25.3)
Asian descent 1 50.0 1 50.0 2 (0.7)
269 (100)
Education background
Illiterate 1 20.0 4 80.0 5 (1.1)
1st degree incomplete 14 8.2 156 91.8 170 (36.5) 0.171*
1st complete/2nd incomplete18 14.9 103 85.1 121 (26.0)
2nd complete/Univ.
incomplete
22 14.8 127 85.2 149 (32.0)
University complete 1 4.8 20 95.2 21 (4.5)
466 (100)
Marital status
Married 5 7.5 62 92.5 67 (22.3)
Single 29 15.7 157 84.3 185 (61.7) 0.081
Separated/widow 3 6.3 45 93.8 48 (16.0)
300 (100)
Employment status
Employed 44 12.9 297 87.1 341 (74.5)
Unemployed 9 9.0 91 91.0 100 (21.8) 0.454*
Retired 3 17.7 14 82.4 17 (3.7)
458 (100)
Family income (MW = R$200,00)
,1 MW 4 7.8 47 92.2 51 (23.0)
1–3 8 10.0 72 90.0 80 (36.0) 0.459
4 or more 13 14.3 78 85.7 91 (41.0)
222 (100)
(1)Pearson Chi-squared test.
*Fisher’s exact test.
MW: minimum wage.
doi:10.1371/journal.pone.0001423.t001..
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Of all the participants, 165 (34.0%) reported knowledge of their
serological status at the time of HIV-1 testing. This proportion was
statistically larger (p,0.001) among the individuals without recent
infection (n = 158, 95.8%) compared to 7 individuals (4.2%) with
recently acquired HIV-1 infection.
The association study between age and explanatory and control
variables indicated that among the youngest participants, the
majority were employed (p,0.001), single (p = 0.007), and
sexually exposed (p = 0.038). We observed more non-injection
drug use (p = 0.046) among participants younger than 60 years of
age (Table 3).
For the multivariate analysis, we included the following
variables: age (years), education, marital status, sexual preference
and STD. However, the final model was composed only of the age
variable, indicating that the strength of occurrence of RI is greater
among younger individuals (odds ratio = 0.926; CI 95% 0.881–
0.974; pWald = 0,003).
DISCUSSION
The present study investigated risk factors associated with recent
HIV-1 infection in a cohort of HIV-1 infected patients. The study
cohort consisted of primarily sexually exposed individuals, with
heterosexual preference the most common sexual identity (47.5%).
STARHS testing revealed that the 14–24.9 year-old age stratum
suffered the highest proportion of recent infection (25%). The
substrata within this group, the 14.0–19.9 and 20–24.9 year old
strata, exhibited the highest individual proportions of RI (28.6%
and 24.4%, respectively). After multivariate analysis, the 14–24.9
year-old age stratum maintained an independent association with
Table 2. HIV risk behavior among RI and non-RI participants
with corresponding p values.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Characteristic
Recent infection
Total p value(1)
Yes No
n % n % n (%)
Route of HIV acquisition
Sexual 43 12.8 294 87.2 337 (89.4) 0.293
Blood borne 2 7.1 26 92.9 28 (7.4)
IVDU 0 - 12 100.0 12 (3.2)
377 (100)
Sexual behavior
Heterosexual 17 8.6 181 91.4 198 (47.5) 0.198
Homosexual 21 14.6 123 85.4 144 (34.5)
Bisexual 10 13.3 65 86.7 75 (18.0)
417 (100)
Condom use
Always 0 - 3 100.0 3 (0.9) 0.189
Not in the past/never 13 8.3 144 91.7 157 (45.8)
Occasionally 26 14.2 157 85.8 183 (53.4)
Partner risk behavior
Multiple sexual partners 21 16.7 105 83.3 126 (49.4)
Blood contamination 3 17.7 14 82.3 17 (6.7) 0.505
HIV-infected 13 11.6 99 88.4 112 (43.9)
255 (100)
Number of sexual partners
None 1 12.5 7 87.5 8 (3.3) 0.978
1 5 16.1 26 83.9 31 (12.6)
2 to 10 16 13.9 99 86.1 115 (46.7)
11 or more 12 13.0 80 87.0 92 (37.4)
246 (100)
STD
Yes 14 8.4 152 91.6 166 (34.2) 0.102
No 43 13.5 276 86.5 319 (65.8)
485 (100)
VDRL
Reactive 11 16.9 54 83.1 65 (23.6)
Non-reactive 28 13.3 182 86.7 210 (76.4) 0.468
275 (100)
IVDU
Yes 9 8.2 101 91.8 110 (32.2) 0.695
No 22 9.5 210 90.5 232 (67.8)
342 (100)
(1)Pearson Chi-squared test.
IVDU: intravenous drug use. STD: sexually transmitted diseases
doi:10.1371/journal.pone.0001423.t002..
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Table 3. Distribution of individuals according to age stratum,
socio-demographic characteristics, behavior, and risk for HIV-1
in four units of the Sa˜o Paulo Municipal Network of Health,
May 2002–April 2004.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Characteristics*
Age (years)
p value
14.0–24.9 25.0–59.9 60.0–70.0
(n = 96;
19.8%)
(n = 374;
77.1%)
(n = 15;
3.1%)
Recent infection (n = 485)
Yes 24 (25.0) 31 (8.3) 2 (13.3) ,0.001
No 72 (75.0) 343 (91.7) 13 (86.7)
Total 96 (100) 374 (100) 15 (100)
Employment status (n = 458)
Employed 71 (74.7) 265 (75.7) 5 (38.5) ,0.001
Unemployed 23 (24.2) 75 (21.4) 2 (15.4)
Retired 1 (1.1) 10 (2.9) 6 (46.2)
Total 96 (100) 350 (100) 13 (100)
Marital status (n = 300)
Married 11 (21.2) 55 (22.7) 1 (16.7)
Single 41 (78.9) 141 (58.3) 3 (50.0) 0.007
Separated/widow 0 (-) 46 (19.0) 2 (33.3)
52 (100) 242 (100) 6 (100)
Route of HIV acquisition (n = 377)
Sexual 75 (98.7) 251 (87.2) 11 (84.6)
Blood borne 1 (1.3) 24 (8.7) 2 (15.4) 0.038
IVDU 0 (-) 12 (4.2) 0 (-)
Total 76 (100) 288 (100) 13 (100)
IVDU (n = 342)
Yes 26 (40.0) 84 (31.5) 0 (-) 0.036
No 39 (60.0) 183 (68.5) 10 (100.0)
Total 65 (100) 267 (100) 10 (100)
*Unrepresented are data for sex, color, education, sexual preference, partner
risk, condom use, number of partners, VDRL and STD due to lack of statistical
association.
doi:10.1371/journal.pone.0001423.t003..
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RI (p,0.001). Age, most specifically youth, was the only variable
to maintain this significant association with RI after multivariate
analysis.
However, despite increased risk for RI among the youngest
stratum, younger participants accounted for a minority of the
cohort’s total HIV-1 infections. We found that the older 25–44.9
year-old stratum accounted for a greater proportion of the total
number of HIV-1 infections than the 14–24.9 year old stratum
(65.8% and 19.8%, respectively p,0.001). This discrepancy, then,
suggests less frequent use of STD/AIDS sites by younger
individuals. Taken together, our study indicates that younger
individuals in the city of Sa˜o Paulo are not only at greatest risk for
incident HIV-1 infection, but also least likely to seek out STD/
AIDS testing and counseling resources.
Despite various studies seeking to characterize risk factors for
recent HIV-1 infection, there is no consensus as to which age, if
any at all, has a significant association with RI. A study conducted
with a primarily MSM cohort in San Francisco, USA, found an
association between RI and age greater than or equal to 36 years-
old [4]. Conversely, a British study seeking to characterize patients
with newly acquired HIV-1 infection reported that younger age
was associated with RI [19]. Other studies, one of which was
conducted in Santos, Brazil, found no association between RI and
age [6,20]. Our study, therefore, presents new data confirming
that, indeed, adolescents and young adults may be the most
vulnerable populations.
Despite their increased risk of RI, younger participants
accounted for a relatively small proportion of our study cohort’s
total HIV-1 infections. Brazilian public HIV surveillance confirms
this apparent inconsistency. In 2006, municipal surveillance data
reported that the .20–39 year old age stratum accounted for the
majority of new cases of HIV infection in Sa˜o Paulo. In contrast,
13–19 year-olds accounted for a relatively small portion of new
cases [21]. This discrepancy between RI risk and number of
reported infections suggests that HIV case reporting is not
capturing the leading edge of the epidemic. Instead, such HIV
reporting may suffer from a sample bias as a consequence of fewer
young attendees at STD/AIDS service sites. It must be noted,
however, that a lower proportion of youths in the City’s age
distribution cannot explain poor attendance as expansive popu-
lation pyramids best describe urban Brazilian demographics [22].
Consequently, it seems that despite their greater risk for recent
HIV acquisition, younger individuals may be least likely to seek
out HIV/AIDS resources.
Previous studies suggest that younger individuals have poor risk
awareness and may be less likely to use HIV/AIDS resources. A
study conducted in the United States with a MSM cohort reported
a significant association between younger age and decreased HIV
testing rates [23]. In this study, denial of HIV risk factor was the
main reason for testing avoidance. An additional study conducted
in southern Brazil reported that among pregnant women, those
younger than 18 years of age were least likely to have been tested
for HIV [24]. Neglect of HIV/AIDS testing and counseling
resources among young people must be addressed. Our study
indicates that young individuals are most at risk for RI, and it is
therefore important HIV-1 infections in the youth population are
both diagnosed and reported. This may prove very useful in
proper therapeutic intervention as well as better characterization
of epidemiological transmission dynamics.
The increased vulnerability to RI among younger individuals
may be attributable to a number of factors. However, increased
sexual activity in this age group and the recent success of HAART
may most significantly promote risk for RI. A study consisting of
interviews throughout Brazil observed that the 15–24 year old age
group reported earliest sexual debut and highest percentage of
multiplicity of partners [25]. Further, a study conducted in the city
of Sa˜o Paulo with a young MSM cohort reported an association
between optimistic perceptions about AIDS and unprotected
sexual practices [26]. Other studies have documented similar
associations between increased risk behavior and HAART
availability [27,28]. Certainly, the increasing availability of
antiretroviral drugs across Brazil may promote decreased risk
perception across all age groups. Unfortunately, the greater
frequency of sexual contact and partner availability among
younger individuals may compound the consequences of such
perceptions in this age stratum.
It is worth noting that univariate analysis reported an
association between the most elderly and RI. While it was lost
after multivariate analysis, this trend remains intriguing because
multiple partnership, sildenafil use, and lower rates of condom use
have all been previously reported in elderly individuals [29,30].
Future studies seeking to confirm or refute this trend are
warranted.
Limitations
Our study has some limitations. By using sentinel STD/AIDS
service sites, we may have introduced a sample bias. Many users
are from high-risk populations and may be more frequent
attendees of these clinics. It is therefore possible that users of
these sites will have inflated proportions of RI due to increased
testing frequency rather than actual greater risk of HIV-1
acquisition. Another limitation is related to the STARHS
approach. STARHS may give false negative results in patients
with advanced AIDS, those receiving HAART, and elite
controllers [2]. However, our inclusion of prospective individual
clinical evaluations of participants allowed us to determine
whether a patient was currently receiving HAART. This,
therefore, mitigates false negative detection of RI related to
advanced AIDS and HAART. Although elite controllers still
present the possibility of false negatives, they likely make up only a
small portion of the cohort. Further, the expected equal
distribution of elite controllers across age strata would have little
effect on our RI results.
Despite these limitations, our study provides important
information on the current state of the epidemic in the City of
Sa˜o Paulo. Our observation of increasing risk for RI and a
contrastingly small proportion of total number of HIV-1 infections
in the youngest age strata indicates that HIV case reporting cannot
accurately describe current epidemiological trends. Additional
studies further refining the STARHS technique will be useful in
characterizing the latest trends in the HIV/AIDS epidemic.
Perhaps more importantly, this study helps define epidemiological
trends in the City of Sa˜o Paulo, the nation’s most populous city
and the epicenter of the Brazilian epidemic. We observed that
younger individuals are not only most at risk for recent HIV-1
acquisition, but are also least likely to seek out testing services.
Consequently, additional studies investigating risk behavior and
motives for poor attendance among youths at STD/AIDS clinics
are warranted. Finally, our study recommends future prevention
efforts concentrated towards younger individuals and creative
methods seeking to increase youth attendance at STD/AIDS
service sites.
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